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CHOOSE FROM THE MOST COMPLETE LINE OF DRAFTING PENCILS 


MICROTOMIC DRAWING PENCILS by Eberhard Faber are the choice of professionals. 
Produced in 18 uniform lead degrees...and chisel points in 6 degrees. Durable, 
precision-made MICROTOMIC lead holders with or without Eberhard Faber’s new 
“degree window” are available too—priced from $1.00. For special jobs on coated 
drafting films, Eberhard Faber offers new MICROLAR pencils with plastic lead in 
popular degrees. MICROTOMIC pencils are PERFECT FOR EVERY PROJECT. 


Like all Eberhard Faber products, MICROTOMIC drafting pencils are guaranteed to meet the highest standards 
of manufacture and to perform efficiently under normal usage. 


Ask your nearest supplier for MICROTOMIC drawing pencils by EBERHARD FABER—your one source of supply for 
all writing needs. 


SINCE 1849 


EBERHARD FABER 
pila 4 Qala in 


Tm. Reg. U.S. Pat. Off. and Other Countries Wilkes-Barre, Pennsylvania-New York-Toronto, Canada 
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MARKING AND COLOR CODING CHECK PRINTS, by Robert W. Boyd 


How to reduc e misunde rstanding and misinterpreting of check prints and help speed 
release of drawings. 


1] A NEW LOOK AT STENCIL DRAWINGS, by D. P. Simonton 
Some problems caused by the use of conventional stencil drawings and some simple 
rules which will expedite accurate marking of equipment 
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New tape controlled machine will do drafting, lofting, scribing, plotting, and pro- 
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COVER ILLUSTRATION—An automated drawing machine built in 1773 by 
the Swiss mechanic H. L. Jaquet-Droz. It is now located in the Museum in 
Neuchdtel. Photograph courtesy of Franz Kuhlmann. 
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EVALUATING ELECTRICAL CONSTRUCTION DRAWINGS 
by Charles W. Snow 


Getting drafting economies without losing needed information requires a careful 


examination of the function of the drawings 

TRUE POSITION DIMENSIONING EXPLAINED by W. L. Wein 

Many companies are missing the benefits of this method of dimensioning because of 
a misconception that it is complicated to use and interpret 
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Single copies: $1.00. ©Kinelow Publishing Com- 
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for the engineer cul 


Now this book extends engineer- 
ing drawing to the field of engi- 
neering graphics—brings together 
and coordinates graphical proc- 


Explaining engineering graphics 
asa problem-solving tool 


esses of value to the engineer—explains and demonstrates the prob- 
lem-solving power of graphical methods that are in many cases quicker, 


and more accurate than algebra. 


ENGINEERING GRAPHICS 


By JOHN T. RULE 


Professor and Head of the Section of Graphics and Course in General Science 
and Engineering, Massachusetts Institute of Technology 


and EARLE F. WATTS 


298 pages, 


Here is a distinctive approach to en- 
gineering drawing that considers the 
field from both the analytical and rep- 


resentational viewpoints—stressing the 


Check these 12 chapters: 


. The Straight Line and Circle 

. The Construction of the Conic 
Sections 

. Projective Constructions 

. Roulettes, Glissettes, and Spi- 
rals 

. Vector Geome 

. Graphical Scales 

. Empirical Curves 

. Periodic Calculus 

. Graphical Calculus 

. The Geometry of Projection 
Drawing 

. Axonometry 

. Conventions of Practical Draft- 


ing. 
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To: GRAPHIC SCIENCE 


Wilton Center, Wilton, Conn. 


OVGlerstOL shen cie (eae wetts dollars is enclosed. 


My mailing address is as follows: 


422 illustrations, 


(print or type) | 


$6.50 


power of graphical processes without 
the domination of professional details 
and standard practices in special fields. 


In this thorough and complete treat- 
ment the authors bring together and 
coordinate all the important graphical 
processes. The volume fully treats the 
techniques and applications of engi- 
neering graphics, and shows you how 
to determine when to use this method 
rather than an algebraic approach to 
a specific problem. 

The fundamentals of projection, pic- 
torial drawing, dimensioning, and the 
construction of working drawings are 
presented through the use of simple 
examples—and a usable knowledge of 
basic principles is stressed rather than 
skilled draftsmanship. A wide range 
of problems is included in the book, 
and these are worked out in detail in 
the manner in which they should be 
mastered by the engineer. 


Please send me...... copies of Engineering Graphics at $6.50 each. A check or money 
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‘Microfilm Distribution 


Notes & Comment 


VCC Next Month 


HE VISUAL COMMUNICATIONS® 
Concress, in its fifth year, meet} 

in Los Angeles on December 2, 3, 4: 
and 5. It is well known as the bess 
display ground for quality equipo 
ment, techniques, and supplies, anc 
this year it will attract more thang 
8,000 quality executive personnel ingf 
administration, reproduction, desig 
and documentation from every staté 
in the union, as well as Canadag 
Mexico, South America, Europe, anc 
Asia. 
The Congress will be of three-folcg 
interest to us in the drafting and re 
production field. Jointly sponsorecg 
by the Society of Reproduction Engiif 
neers, the American Institute for De 
sign and Drafting, and the Americar 
Records Management Association, itt} 
program includes a technical sessiong. 
with panel discussions on various§ 
subjects of vital interest in the field 
the annual national meetings of the 
three societies; and the exhibitions§ 
by manufacturers and distributors of 
products related to drafting and re 
production. } 
Graphic Science plans to be thereg 
of course, and we are hoping to see 
many old friends, and make manyy 
new ones, at our booth—#223. See 
you early in December. 


ment of Graphic Microfilm Corpora 
tion of New York City as a franchised 
distributor of its microfilm equipment 
and supplies. 


Specialized Service 


NEW MICROFILMING service for 

government and industry has§ 
been announced by Fulfillment Cor 
poration of America, a_ specialized} 
service division of the Stanwarch 
Corporation of Marion, Ohio. The 
new service complements the coms} 
pany’s federal cataloging work ini 
volving the preparation of item de4 
scriptions and handbooks showing 
millions of illustrated parts break:} 
downs and lists. The microfilming: 
service will copy records, documents 
etc., on 16 mm. or 35 mm. film, com 
bine the microfilm records and the 
means of reproducing copies on 
aperture cards. 
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New Kodagraph Contact Film, Estar Base, 
transforms old, soiled, or weak-lined drawings 
into top-quality intermediates which will stand 
up under punishment in print-making machines 
and on drafting boards. 


Bound to be a favorite in darkroom as well 
as drafting room, this new Kodagraph Con- 
tact Film lets you produce same-size inter- 
mediates with new convenience. Simply expose 
with low-cost paper negative (or film negative) 
in standard contact printer. Process with 
either paper or litho developer. Exceptionally 
wide latitude—in exposure and development 
—all but ends make-overs. 

See this new Kodagraph Film—and the 
others in the new Estar Base line: Kodagraph 
AutopositiveFilm;KodagraphProjectionFilm. 


Floor plan of the White House drawn in 1803 reproduced on new Koda- 
graph Contact Film, Estar Base. Original drawing in Library of Congress. 


All combine reliable Kodak emulsions on the 
new Estar Base—highly translucent, durable, 
and dimensionally stable, with excellent matte 
surface on both sides for easy drafting. Avail- 
able in standard drawing sheet sizes and in 
rolls up to 52 inches wide. Call your local 
Kodagraph Dealer, or write Eastman Kodak 
Company, Graphic Reproduction 
Division, Rochester 4, N. Y. 


REPRODUCTION FILMS 
... for best line-for-/ine 
reproduction 
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Drawing Materials and Blue Prints 


by Franz Maria Feldhaus 


O RIGINALLY MEN DREW on stone, 
in sand or clay, and they also 
scratched on palm leaves, and painted 
lines on wood and many other ma- 
terials. But the three most significant 
materials remain papyrus, vellum, and 
paper. 

Papyrus was produced from the 
finest marrow of the papyrus bush, a 
tall water plant that once grew in 
masses in Egypt; it has now disap- 
peared from Egypt and is now still 
found only in small amounts on 
Sicily. The small marrow skins of the 
plant were put in layers so that the 
grain crossed and made into writing 
material with the help of a lever 
press. One of the oldest papyrii was 
made about 3500 B.C. and is now in 
the national library in Paris. 

During Roman Imperial rule, in 
the first centuries of our chronology, 
papyrus ceased to be used. Only the 
conservative papal chancellory still 
used it until the tenth century, when 
vellum took its place. The use of vel- 
lum can be traced as far back as 
1400 B.C. Theophilus about 950 un- 
derstood by Greek vellum, paper 
made from linen. A vellum maker is 
known to have existed about 1150 in 
Regensburg and during the following 
century a vellum maker was called 
Puhveller (bookfeller) because at 
that time vellum was mostly used for 
the coyers of books. Many valuable 
pieces of vellum with script paintings 
or drawings were lost because they 
were bought up by gold-beaters and 
used as intermediates. 

Paper originated in China, as did 
the hemp paper of the third century 
B.C. and the paper made from pieces 
of silk and linen discovered by Tsai- 
Lun in 105 A.D. This inventor must 
be the only person in the world to 
have had a temple erected in his 
honor for his services. 

It was the Mohammedans who 
brought paper to Europe through 
prisoners taken at the battle on the 
Thalas in 751. Until then the Chinese 


: SSS 
ss ————_? 
. 
= wp 7, 
; BS 
: eH 
2 z . 
= = bg! 
YE SP 
S NS 
\\SR SS 
yy h 
May 
y NN he rf 
De G 
Zs 
4, ‘ 
% ) 
. 5 ‘ 
‘es 4 
= y 
: * 
: b S 


The Compass Smith 
(woodcut by Jost Amman, 1568) 


had kept the making of paper a state 
secret, but now Chinese paper makers, 
as prisoners of the Arabs, made an 
equally good paper. In 794 a paper 
factory was erected in Bagdad. The 
oldest manuscript on German paper 
that we know of dates from 1228. 

Not every paper is suitable for 
drawing. Until a machine was_ in- 
vented, paper was made by hand in 
vats. Paper made by hand was small, 
but well suited to drawing because of 
its toughness. Hand made drawing 
paper, made by James Whatmann in 
the Springfield mill in Kent from 
1770 on, became well known. Very 
large sheets made by hand were pro- 
duced by the Chinese around 1795. 

In the Hahnen Mill in Dassel, Ger- 
many, drawing paper was made quite 
early. A paper with a firm surface 
specially well suited for drawing was 
discovered by the watchmaker Moritz 
Fritz Illig in 1806 in Erbach in the 
paper mill of his father. Exactly 
when drawing paper was first made 
by machine is not known. 

When in the eighteenth century 
the demand for paper increased 
greatly, there was a lack of the neces- 
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This is the beginning of Chapter V of aq 
authoritative and beautiful book, THE HIS 
TORY OF TECHNICAL DRAWING, by Fran 
Maria Feldhaus published in 1959 by Fram 
Kuhlmann, K.G., of Wilhelmshaven, German 


} 
it 
ik 


as GESCHICHTE DES TECHNISCHEN ZEICHHE 


NENS. We are indebted to the publisher fcq 
the translation as well as for permission t# 


reprint this fascinating work. It will be conjm 


tinued in this department from month tt, 


month, until completed.—The Editors. 


sary rags. That is why an attempy 


was made to make paper out of suc! 
oddities as wasp nests, moss, ho 


runners, vines, mulberry leaves, and | 
cabbage stalks. In 1844 Friedric! 
Gottlob Keller of Hainichen (Saxony) 


discovered that sawdust 
shavings produced wood pulp. Thi 


was mixed with a mass consisting od 


rags and produced useful printing 


paper. But soon more wooden mag 
terial was used and the paper becama 
brittle and yellow. There are folded 
drawings in old files that have broker 


and woooh 


to pieces because the binding thread 


of the rags are missing. 
The well-known technologist Fran: 


‘ Reuleaux realized the great danges 


of this deterioration of paper. Hf 
suggested in 1882, in a petition to th: 
Prussian government, the founding of 
a paper-testing institute for control 
ling the fabrication of paper. 

A newspaper owner, Karl Hofma: 
broached the question of introducing 
standard papers to Bismarck in 18834 
That is how paper norms, particularlt 
for writing paper, files, and drawings 
came into being. The composition o# 
the paper guaranteed durability. Tha 
various types of duplication, too, i 
creased their potentialities during tha 
centuries. In early times only a small 
circle of trained men had the techi 
nical knowledge. The contact ob 
peoples and clans with other people? 
and circles of culture—by peaceful 08 
warlike means—however, spread this 
knowledge. Technical proposition4 
could no longer be kept within 
comparatively small circle. This autop 
matically made it necessary to pub 
lish and make generally known. 

We know what effect the inven 
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n of typography, and with it the 
ility to spread thoughts, had on 
manity. At first there seemed to 
no demand for the quick duplica- 
1 of small editions. When neces- 
Y, copies of originals were made 
hand. The Book on Art by the 
Jian Cennino Cennini mentions 
about the year 1400 various copy- 
¥ materials for tracing. Finely 
aven vellum coated with linseed 
gives a durable and _ sufficiently 


isparent tracing material. Paper 


ated with clear linseed oil 
isparentizes paper. One can also 
st tracing material by pouring fish 


also | 


1e onto an oiled marble slab. The | 


iv transparent skin can then easily 
lifted off. In recipe books one of- 
1 finds instructions on how 
shnician himself can make tracing 


the | 


per. For example, in 1710 in the | 
ok The Gilded Gate to the Art of | 


we and New Curiosities such infor- 
ation appears. Around 1800 one 
ade paper for the copying of draw- 
gs by dipping thin paper into a 


ixture consisting of two parts nut | 
_and one part turpentine oil. A | 


od copying paper was made by | 


achine by the Englishman Cathery, 


1ich was recommended in Germany | 


1815. 

A material made of fine linen or 
tton, and called oil pergament, ex- 
ed about 1800. It was coated with 
mixture of white lead, chalk, and 
ie and saturated with oil. Quite a 
eful tracing linen was made _ in 
24 by Gauvain and Spielhagen in 
thin. They coated linen with a 
ixture of purified varnish, krimser- 
tite, isinglass, and finely ground 
bestos. On December 10, 1824, 
ey were given a Prussian patent 
d started manufacture. 

After the first London world exhi- 
ion of 1851, tracing linen from the 
tent of the Englishman Charles 
ywse (1846) became generally 
own as tracing cloth or vellum 
th. A mixture of wax and starch 
is used to stiffen and smooth it. 
Cennini also mentioned about 1400 
> dotting wheel for copying a 
awing onto an underlying page, as 
. still know it to-day in the copy- 
y of dressmaking patterns. One 
sw the lines by tracing along the 
e points. In the picture, The Circle 
ith by Jost Amman, one can see 
t such a copying wheel amongst 
: objects hanging out for sale. 


To Be Continued 
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quality —see test offer below. 


In drafting films, 
it’s the coating 
that counts 


Film Similarities 

All drafting films share one common 
characteristic—every major brand 
employs a polyester base. This poly- 
ester material may vary somewhat 
in grade (from clear to milky) or in 
gauge (from .002 to .007). However, 
its properties remain so nearly iden- 
tical that no appreciable difference 
in print-back speed can be noted by 
exposing diazo material through the 
uncoated film. Accordingly, all poly- 
ester films have these unique fea- 
tures: dimensional stability, trans- 
parency, flexibility, moisture-resist- 
ance and tear strength. 


Coating Differences 

These advantages mean nothing to 
the engineer, draftsman or architect 
until a surface receptive to pencil 
and ink is put on the film. Post ap- 
plies three distinct micro-coatings to 
its polyester film, baking these ele- 
ments and the film at such high 
temperatures that they are literally 
fused. This process also ‘“‘pre- 
shrinks”’ the material, endowing 


SENSITIZED PAPERS & CLOTHS 
ENGINEERING EQUIPMENT & DRAFTING SUPPil 
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Appearance is not a good indicator of drafting film workability or reproduction 


Polytex with slightly greater dimen- 
sional stability. 


More Drafting Latitude 


The net result of the exclusive Post 
coating process is the most durable 
drafting film surface available—a sur- 
face on which, if circumstances de- 
mand, you can use the hardest grade 
of pencil without destroying the 
coating. Some pencils work better 
than others, of course. Plastic-based 
pencils are best of all when perma- 
nency or washability are considered. 


Test Offer 


To convince you, regardless of pre- 
vious or present drafting film expe- 
rience, that Posr Polytex offers a 
superior coating with outstanding 
erasibility, pencil and ink adhesion, 
a free Polytex test kit is yours with- 
out obligation. We’ll mail an 8)4 x 
11 drafting film sample, plus a vinyl 
eraser and drafting pencil assort- 
ment, packed in a Post Pocket Pro- 
tector. Write for it on your letter- 
head today. Frederick Post Company, 
3656 N. Avondale Avenue, Chicago 
18, Ill. 


e TRACING & DRAWING MEDIUMS ¢ DRAWING INSTRUMENTS & SLIDE RULES 
ES e FIELD EQUIPMENT & DRAFTING FURNITURE 


INSTAN 


FASTER PRINTS MEAN FASTER PRODUCT DEVELOPMENT, 
FASTER PRODUCTION. Imagine locating a drawing or record 
in seconds. Imagine having a work-size print in just 8 seconds. 
All this, and more, can happen when your drawings and records 
are on microfilm . . . with FILMSORT® Aperture Cards and 
THERMO-FAX ‘‘Filmac’’ Reader-Printers. This is the way many 
companies are saving valuable engineering and drafting time, 
saving the cost of full-size print preparation, saving space, and 
saving print distribution costs. The cost? Far less than you 
would expect for such amazing efficiency. Find out now how 
you, too, can put microfilm to work—get Instant Engineering 


Drawings when you need them, where you need them—with 
3M Microfilm Products. 


3M MICROFILM 


atc PRODUGHS 


porcine ---- 


3M Company Dept. FCE-111, St. Paul 6, Minn. 


Please send me information about Instant Engi 
neering Drawings. 
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HECK PRINTS are intended pri- 
“marily to prove (or disprove) 
that an idea will work, that the parts 
will fit together as intended, and that 
all the information necessary to build 
or buy has been correctly spelled out. 
However, a properly marked set of 
‘check prints can furnish a great deal 
of useful information to many people, 
not just to the draftman who is going 
to revise the original tracings. Be- 
tween the time the checker completes 
his original check and sends the prints 
to drafting to have the tracings re- 
worked and the time the prints and 
tracings are returned to him for back- 
checking and sign-off, several people 
may have had occasion to review the 
marked prints. For example: 

The engineer having designing re- 
sponsibility will certainly want to 
review the marked prints before al- 
lowing the draftsman to make changes 
that may affect his design intent. 

_ The project engineer may wish to 
review the job status at this point. 

_ The drafting supervisor can evalu- 
ate the work being done by his group 
and at the same time estimate the 
time required to complete the indi- 
cated rework. 
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by Robert W. Boyd 


If a prototype model is already 
under construction, the model shop 
supervisor may wish to look the prints 
over to spot any differences from the 
original layout and sketch informa- 
tion he started with. 

The purchasing agent may have 
sent advance prints to vendors for 
bids and may wish to examine the 
check prints to see if any serious 
errors have been discovered or 
changes contemplated that should be 
brought to the vendor's attention. 

And finally, the draftsman who is 
assigned to make the revisions to the 
original tracings must understand 
exactly what each mark on the check 
print means. 


UNIFORM MARKING 


There must be no possibility of 
anyone interpreting the check prints 
incorrectly. Misunderstanding on the 
part of the draftsman can increase 
the checker’s backchecking time and 
delay the releasing of the drawing 
set. Therefore, a uniform marking 
technique must be adopted and un- 
derstood by all who may have occa- 
sion to review or work with check 


prints. 
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Marking and Color Coding Check Prints 


How to reduce misunderstanding and misin Ler pret- 


ing of check prints and help speed release of drawings 


After the original checker has 
marked his print the need may arise 
for others to mark on the same prints. 
While this is not recommended it is 
sometimes necessary. It must, how- 
ever, be done in a manner that will 
not introduce confusion. 


PRINTS 


RES aes of the final marking 
method adopted, the starting 
point in all cases must be a good set 
of prints. It might be well, at this 
point, to remind those not familiar 
with the process of checking that only 
prints may be marked, never the 
original tracings. Assuming that the 
prints will be blue line (or black, or 
brown) on a white background, they 
must be white enough to offer good 
contrast for the colors used in the 
marking. At the same time they must 
not be overexposed to the point 
where they are not true reproduc- 
tions of the line work on the original 
tracings. They must not be underde- 
veloped, especially if they are made 
by an ammonia process. Underdevel- 
oped prints will fade and discolor, 
and check prints should be kept on 


y 


file until the final unit of a contract 
is delivered. The prints should be 
dated, and if a release issue number 
or letter system is used, it must be 
clearly shown. The print should be 
identified as a check print and the re- 
sponsible checker’s name be clearly 
evident along with a notation to re- 
turn the print to him. 


CoLor MARKING CODE 


HE COLORS used to mark check 

prints should be kept to a mini- 
mum and should have a definite 
meaning. For example: 

Red should be used to indicate 
what is to be changed, added, de- 
leted, or corrected. Questionable items 
should also be indicated with red. 

Yellow should be used to indicate 
what is correct as it stands and is not 
to be changed. 

Green should be used (in place of 
yellow) in the backchecking process 
to indicate that items marked in red 
during original check have been com- 
pletely and correctly revised. 

Occasionally the responsible design 
engineer will find it necessary to in- 
troduce changes over and above those 
marked by the checker. He should, 
of course, explain the changes to the 
checker and have him mark them on 
the check prints. If this is not possi- 
ble the designer may add marking to 
the prints himself, but not in red. 
He should select a contrasting 
color, such as purple or brown and 
date and initial the change, using the 
same color to identify himself and the 
change. This technique should also 
be used if the design engineer dis- 
agrees with the checker in some area. 
He may feel that time and his budget 
will not allow extensive rework, es- 
pecially if the area in question is not 
in error but is marked in red to show 
a possible refinement. The designer 
should circle this area and label it 
“Do Not Do,” date it and initial it 
with his identifying color. The drafts- 
man doing the rework can now tell 
which change he is authorized to 
make and which areas he is to leave 
untouched. 

The draftsman himself may wish to 
question some of the red marking or, 
if the changes are numerous, he may 
wish to check them over as he com- 
pletes them. This he may do with a 
black lead pencil. He should never 
mark the check prints with a crayon 
or colored pencil. 
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MarRKING TECHNIQUE 


HILE PERFORMING the _ initial 
check, the checker must mark 
his prints carefully and intelligently. 
If he changes his mind after revising 
a dimension or rewording a note he 
will find the red crayon does not erase 
easily and he may wind up with a 
messy print. He should also consider 
the feelings of the draftsman who 
made the drawing. A lot of red on a 
check print usually indicates a lot of 
errors on the drawing. However, if 
the red is mainly doodling, scratched- 
out calculations, telephone numbers, 
etc., the draftsman may rightly feel 
his neighbors are getting the wrong 
impression of the quality of his work. 
Small items such as missing arrow- 
heads, decimal points, plus and minus 
signs, or letters in misspelled words 
should be circled in red to make sure 
they are not overlooked by the drafts- 
man. If they are in an out-of-the-way 
corner, it may even be necessary to 
draw an arrow pointing to them. 

A view or large area that must be 
completely revised may be sketched 
on a separate piece of paper and 
stapled or taped to the check print, 
preferably on the spot it will appear 
on the tracing. Notes may be added 
or existing notes altered similarly, 
printed on note paper and taped in 
place on the check print. 

Dimensions to be changed should 
be lined out with two or three short 
strokes of the red crayon. This will 
enable anyone reviewing the check 
prints to see what the dimensions 
were before changing. 

If the checker has a question or 
special instruction for the draftsman 
he should spell it out on a separate 
piece of paper and attach it to the 
check print. If, instead, he wishes to 
mark it directly on the print he 
should write it out in longhand. This 
will immediately caution the drafts- 
man that it is not to be added to the 
tracing. 

All correct dimensions and notes 
shall be covered with yellow crayon 
to indicate they are to be left un- 
changed. Yellow allows the linework 
and lettering to show through for 
later reference. A good lumber crayon 
will cover a large area without need 
for resharpening. 


BACKCHECKING 


Ni THE DRAFTSMAN has com- 
pleted all rework to the origi- 
nal tracings he will return the check 
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| 
prints to the checker along with the: 
tracings to be signed off. Unless there; 
were so many changes indicated tha | 
the drawing was redrawn, the checker’ 
will backcheck only what was marked: 
in red. That is why the draftsman) 
must never change anything that was| 
not marked in red without first con- 
sulting the responsible checker. It 
could be overlooked in the backcheck. 
This is especially important when the: 
draftsman makes erasures in order to: 
move a dimension or note leader. 
When backchecking, the checker 
should use a green crayon to mark his; 
check print to indicate that the drafts-. 
man has made each correction origi- 
nally indicated in red. Should he find 
one that has been overlooked or not 
completely or correctly changed, he: 
should circle it in red and label it 
“Fix” and return it to the draftsman. . 

Sometimes it will be necessary for: 
someone other than the original 
checker to perform the backcheck.. 
Should he find he wants additional! 
changes he should indicate them with: 
a noticeably different color, prefera-- 
bly another shade of red. He should! 
initial the changes with the same: 
color. 

When the checker is satisfied that: 
all corrections have been properly’ 
made, he will sign the original trac-- 
ing. His checkprints should then be: 
neatly bundled, labeled, and filed in. 
a safe place for future reference when | 
needed. You can be certain that need 
will arise, weeks, months, or even: 
years later, long after the job has} 
been forgotten. A properly marked. 
set of check prints can recall an amaz- - 
ing amount of detail on how the job) 
was processed during its active life. 


The Author 


Rosert W. Boyp previous to his. 
present position as a product design 
engineer with the Laboratory for 
Electronics, 1079 Commonwealth 
Ave., Boston, Mass., was for ten 
years chief checker with the company. 
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as a drafting apprentice with Gil- 
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with Submarine Signal Co., and 
partner in a drafting job shop. 
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4 ~ A New Look at Stencil Drawings 


Some problems caused by the use of conventional 
stencil drawings and some simple rules which 


will expedite accurate marking of equipment 


O- OF THE most neglected step- 
children of military electronics de- 
sign is equipment marking. Engineers 
will hasten to tell you that they did not 
spend four years in college to learn 
the picayune details of putting num- 
bers on chassis and terminal boards. 
Yet, if this job isn’t done intelligently 
and carefully, it can become a major 
source of wasted time and effort on a 
project—not only for design and 
manufacture during the creation of 
the equipment, but also in the spare 
parts and maintenance phases in the 
field. The requirement for marking 
military electronic equipment is out- 
Tined in MIL-STD-16. The gist of it 
is this: each replaceable electrical 
part must be identified by a reference 
designation (e.g., “XV 1” tube socket 
number 1) marked adjacent to its 
physical mounting position in the 
equipment. Thus, if a part fails, its 
functional identification is unmistak- 
ably known, even after the part has 
been removed from its mounting. A 
part which is used to trim or test a 
circuit (e.g., a test point “J3”) is also 
marked with a function designation 
(e.g., “+28 VDC”) to describe its 
circuit function. 


How It Is Usuatty DONE 


f~ONVENTIONALLY, engineering pro- 

vides drawings which show fully 
delineated and dimensioned stencil 
information on the detail drawings of 
the individual chassis and solder-type 
terminal boards (see Fig. 2.) From 
this information, without adding any 
further interpretation, the fabrication 
department can prepare durable brass 
stencils or silk screens, affording 
exact reproducibility of marking for 
large quantities of parts. The as- 
sembly department receives com- 
pletely marked chasis and terminal 
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boards ready for immediate assembly. 
Simple as that. And it is a dandy 
system when certain conditions pre- 
vail: 

a. Engineering has time to develop 
the design and debug it com- 
pletely in the lab. 

b. Drafting has time to reflect this 
careful design on drawings 
which are completely checked 
to catch all the errors. 

ce. An engineering model is built 
to these drawings to prove out 
fits and interchangeability of 
parts. 

d. The system is comparatively 
small in scope and quantities 


are fairly high. 


But Topay Isn’r UsuaL 
INietece in the field of military 
electronics ever hears of such 
Utopian circumstances, for the follow- 
ing reasons: 


a. Engineering is under great pres- 
sure to release circuit assemblies 
which haven’t been completely 
tested out in the lab. 

b. Drafting is under equal pressure 
to release untried drawings di- 
rectly into the shop. 

c. The model is the end item, and 
it may have to be built in the 
model shop by skilled model 
makers, or in the factory by 
comparatively unskilled people. 
The drawings can’t be tailored 
to one or the other—they have 
to be suitable for either. 

d. The system we're building isn’t 
simple. It is, in fact, so im- 
mensely complex that the inter- 
dependence of its myriad par- 
ameters preclude any real 
finality in its constituent assem- 
blies until system tests are fairly 


GRAPHIC SCIENCE 


well complete—often in the 
field. Quantities aren't large 
and, in fact, at the time we start 
in, we may not even know what 
they will be—but let’s not 
count on more than three or 
four. Additional orders won’t be 
for the same equipment, even if 
we get them. They may bear 
the name of the same mythical 
Greek god (or close relative) 
and may look similar on the 
block diagrams, but the hard- 
ware will be different. You can 
count on that, too. 


WHat WILL HAPPEN 


| tees can stick to his guns 
and insist that the drawings must 
completely specify the marking re- 
quirement for each part, because 
“we've always done it that way,” but 
here’s what will happen: 

Engineering and drafting will be 
so busy preparing this detail marking 
minutia that they will not have time 
to do a good job on technically im- 
portant problems. 

Since marking information is  al- 
ways available last, production re- 
lease of otherwise complete designs 
will be delayed until the marking 
drawings are finished. If the design 
is released without the marking in- 
formation, then fragmentary releases 
will get snarled up and the parts will 
be delayed waiting for stencils. 

Once accumulated for assembly, 
the circuit will have undergone de- 
sign changes and the markings will 
be wrong anyhow. Even if they read 
correctly, they will be in the wrong 
place. There hasn’t been time for 
models to be built to determine the 
lay of the cables, prove out the fit of 
the parts, etc. 


iN] 


J. H. WEIL CO., PHILA,,ARK-A-TEX 101-10 


Page 1 of 5 


MARKING SPECIFICATION 


COPE: When referenced by an Assembly Drawing, this specification supplements 
such Assembly Drawing to specify requirements for the application of mrking to 
the assembled article ar parts thereof, 


1.1. This Marking Specification does not cover part identification marking in 
accordance with MII-STD-130, 


1.2. When the requirements of this Marking Specification conflict with those of 
the Assembly Drawing, the Assembly Drawing shall govern. 


2. REQUIREMENTS 


2.1 pee Material shall be selected from the table below and shall be approe 
priate @ surface being marked. Unless specifically called out on the govern- 
ing Assembly Drawing, color shall be either black or white, whichever provides 

the better contrast against the surface being mrked, Notes Red shall be used 
only when specifically called out for warning notes, etc. 


STENCIL OR RUBBER STAMP 


METAL 

METHACRYLATES 

IRESIN BONDED GLASS CLOTH | 78712-39| —78712-46]_ 
Es eee Re ee) ace) 


SILK SCREEN CANY MATERIAL) [8910532 - 4} 891053 - 3} 8910532 - 7 


202. Marking Process shall be at the option of the Assembly Department except 
that surface dis processes shall not be used. Marking shall adhere and 
remain legible throughout the normal life of the article being mrked, 


BLACK 
78712-35 


CAMDEN, N. J. 


2.3. Characters shall be vertical gothic with a nominal height of .1 to .3 inches, 


2.3.1. Characters appearing on any given assembly shall be the same height and 
style. 


2.3.2 Oharacters shall be standard width font except where space requirements 
dictate condensed characters, 


crue Dashes shall not appear as part of reference designations. (E.g3 "RU", not 
®R. ul 


RADIO CORPORATION OF AMERICA 


2.3.4 Periods shall not appear as part of function designation abbreviations, 
(E.gs "6.3VDC", not "6.3 V.D.C.") 
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Wuat To Do INSTEAD 


| bee start by making a pair of 
simple rules to go by: 

1. Information in which errors 
may be found and_ corrected 
only by engineering should be 
shown in detail on individual 
formal drawings, (e.g., electrical 
part application, material, and 
finish selection, etc.). 
Information in which _ errors 
may be found and corrected by 
assembly* methods should be 
spelled out in general rules on 
a centrally referenced standard 
drawing, and left off individual 
drawings (e.g., marking of ref- 
erence designation on chassis 
and terminal boards). 


to 


Wuat Doers Tuts MEAN 


HE MARKING SPECIFICATION iS a 
carefully worked-out standard 
drawing which invokes general rules 
for applying marking on chassis, 
solder-type terminal boards, and wire 
markers. Within the limits of these 
rules, it is left up to assembly methods 
to determine the exact location and 
method of application of the marking. 
The primary requirement being that 
it is permanent and legible. The use 
of this drawing can go a long way 
toward standardizing the marking on 
the final equipment and still give the 
manufacturing department freedom 
and flexibility to do the marking in 
the most efficient way, and at the 
most convenient time during the 
manufacturing cycle. A sample mark- 
ing specification is shown in Fig. 1. 
Chassis and terminal board detail 
drawings do not indicate any marking 
requirements whatever, either directly 
or by reference to separate ancillary 
stencil drawings. The advantages of 
this arrangement go far beyond the 
elimination of the drafting of these 
extra marking drawings for each part, 
and the subsequent necessity for 
changing them to reflect changes in 
circuit configuration. Traditionally, 
efforts to standardize chassis and 
terminal board parts for each project 
have been thwarted by the necessity 
for each of these as-marked parts to 
be assigned a part number which 
completely and peculiarly identifies 
it. Even when parts are physically 
identical, different markings (no two 


terminal boards, for example, have 
1RCA‘s Production Department consists of two 
basic groups: fabrication (material cutting, form- 


ing, and finishing) and assembly (putting to- 
gether, wiring, and testing). 
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the same marking) have required the 
preparation of separate drawings, 
peculiar listing on each list of mate- 
rial, separate ordering, setups, in- 
spection, material handling, stocking 
and accumulation. The use of the 
marking specification, on the other 
hand, encourages hitherto impossible 
standard stocking and permits bulk 
handling right up until the marking is 
actually applied—at the last possible 
minute before assembly and wiring. 
On several major projects, it has been 
possible to reduce the number of dif- 
ferent standard solder-type terminal 
boards to six—orderable thousands 
at a time. 


There is no longer the problem of 
trying, for example, to accumulate 
parts for an assembly including seven 
physically identical terminal boards 
and finding that six of them are in 
stock, but the seventh is incorrectly 
marked (or hasn’t been delivered be- 
cause of incorrect marking). No more 
special expediting back through fab- 
rication. No more jury-rigged rework 
facilities in assembly, because under 
the marking specification system, 
marking is an assembly operation. If 
quantities or schedules make marking 
more feasible in fabrication, then an 
arrangement between assembly and 
abrication may be made, but this 
will not require special engineering 
drawings nor engineering changes to 
keep them correct. 

The assembly pictorial (see Fig. 
1.B) provides the key to the over-all 
method. The electrical part reference 
designations serve a dual function: 
1) they locate and identify each 
electrical part by direct reference to 
the electrical list of material item 
number; 2) they indicate, by the 
marking specification code conven- 
tion, the physical marking to be ap- 
plied to the equipment, thus: A line 
beneath the reference designation 
(“EI”) means mark nearside; “V’’— 

mark farside; “J!’—mark near and 
-_farside; “GND 1”°—do not mark. The 
code is not used on terminal boards, 
since all reference designations ap- 
‘pearing there are to be marked near- 
side. The location is relative only, the 
exact position being left up to as- 
sembly methods. If they guess wrong 

(and they are much less likely to do 
so than drafting,) then they are in a 
position to fix it informally without 
bothering engineering, drafting, pro- 
duction control or anyone else. The 
only requirement is that it be perma- 
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32. Reference Designations (MEL-STD-16), Function Tee wig: 
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marked in accordance with Figure B herein and as coded on the Assembly Drawing. 


Partial View of typical Assembly Pictorial 
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MARKING SP2CIFICATION (Continued) 


Ze2ede Coding consists of lines above or below the designation to be markeds 


Sample Coded Designation Marking Requirement 


Farside only 
Nearside only 


Bothsides 


No Marking 


322.2. Polarit; ls of diodes, tantalytic capacitors, etc shall be marked 
together associated reference designations even though the line-code 
described above does not appear with that symbol. The dimensions of these symbols 
shall be as indicated in Figure C herein. 


Term 1-©0 


FIGURE C 


CAMDEN, N. J. 


3.203. The Idne-Codes themselves shall not be marked on the article, 


3.20. Orientation and Location of marking as shown on the governing Assembly 
Drawing is ru. ve only. actual location and orientation of the marking on 
the article shall be determined by the Assembly Department subject to the follow 
ing limitations: (See also Figure B.) 


Be as on the installed sosenbiy shall appear upright when viewed from 
the bottom or from the rig 6 


b. For uniformity designation markings shall preferably appear below the 
designa parte 
ce. All marking shall be readily visible after assembly and wiring are complete. 


d, Each designation marking shall be clearly and unmistakably associated with 
the associated part, Where necessary an arrow my be used to indicate ths 
designated part. 


+ Spacing between lines of marking shall be .05 inch minim, 
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MARKING SPECIFICATION (Contimed) 


3.3 Terminal Boards shall be marked in accordance with Figure D herein wth the 
designations appearing on the governing Assembly Drawing. 


{ | 

aaa These dimensions and 

2 lerl.2 bol 2 beof.2 ol 2 Hotes Thowe dimensions an 

— N De) SS t niques apply only when the 
; el 4 terminal boards are selected 
led ele ye Olle from RCA 8426473 thru 8426478.or 
: modification thereof. 
TYP 4. 

® @ 


Polarity Symbol will be applied 
only when an additional term- 
inal is added as show. 

© 


2 2 ® 
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Au STENCILLING To Be .175 Hich Convensed 
CHARACTERS CENTRALLY Locarep UNLESS 
OTHERWISE SHown, 

+.03 TorerAnce On Locarine DINENSIONS. 


1Z34567. 


FIG. 3—Partial view of a chassis-mounted terminal board using 
marking specification technique and preserving unique part 


identification numbering of the terminal board. 
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FIG. 2—Partial view of a typical 
chassis marking drawing using 
conventional drafting techniques. 


Maxe From 8476413-2Z. 
Mark Per MARKING SPEC 


| 
| 


nent, legible, and unmistabably as- 
sociated with the part it identifies. 
Function designations (e.g., “AGC} 
Output”) are similarly handled. In 
any case where location is critica 
from an engineering standpoint, the! 
marking specification may be over- 
ridden (or supplemented) by exact: 
dimensioning. 

Incidentally, where chassis are of 
open, uncrowded construction and 
lead lengths are not critical, the as- 
sembly pictorial may also show the! 
location of major cable runs and pre- 
clude the need for the conventional 
wiring diagram. Thus this one draw- 
ing serves a threefold purpose: 1)) 
assembly parts location pictorial, 2) | 
marking (stencil) diagram and 3)}) 
wiring line diagram. 

The list of material for each as- 
sembly itemizes the marking specifi- 
cation, the unmarked chassis, and a 
bulk quantity of unmarked terminal 
boards. Other electrical and mechani- 
cal parts may be itemized as usual. 

If logistics requirements demand 
unique part numbering for each item 
as marked, this identification may be? 
provided by treating parts marked at 
assembly (i.e., chassis and terminal 
boards) as detail assembly items.. 
The assembly pictorial shows the 
item marking-coded as_ described 
above, but rather than referencing! 
the part number of the unmarked! 
part, the pictorial find number car-- 
ries the note “Make from (unmarked! 
part number). Mark per (marking: 
spec. number).” The complete, unique! 
part identification of the marked part! 
is then “(list of material drawing: 
number )—(item find number).” See: 
Fig. 3. 

Stencil drawings and tabulations of’ 
terminal board markings will not! 
exist. 

“But youre only handing your: 
marking problems along to the meth-| 
ods people,” is the standard argument 
against this over-all arrangement. It 
goes on to point out that assembly 
methods engineers are paid a higher 
rate than draftsmen, and therefore, it 
will waste money. This is oversimpli- 
fication. The real savings lie with 
engineering (a sixth of the usual 
engineering drawing changes can be 
eliminated), production control (han- 
dling the engineering change paper- 
work, routing rework and ordering 
all different terminal board part num- 
bers) and material control (stocking 
and handling the many different 
numbered parts). 
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The use of conventional methods, 
cduses drafting costs to become even 
higher after initial drawing prepara- 
tion, because of the formality which 
necessarily surrounds the revision of 
released drawings. And assembly 
methods must expend about the same 
amount of effort either way. After 
initial release, most of the detail 
marking problems (location, legibil- 
ity, orientation, etc.) are discovered 
and solved by assembly methods. At 
the time of approval of the first piece 
assembly, all these discrepancies must 
be noted and corrected to look like 
the assemblies, rather than the other 
way around. Effectively, design engi- 
neering must write a change notice 
to tell manufacturing to do what 
manufacturing has told engineering 
to tell them to do! 

It makes more sense for inspection 
of the marking on the finished articles 
to be done to the general, intent-type 
‘requirements of the one standard 
marking specification, which effec- 
tively translates MIL-STD-16 directly 
into manufacturing drawing language, 
rather than to the inch-for-inch re- 
quirements of the many individual 
marking drawings plus MIL-STD-16 


anyway. Consistency — of marking 
from one assembly to the next is much 
more readily assured when it is speci- 
fied from one centrally referenced 
standard drawing, rather than from 
as many different marking drawings 
as there are parts. 

Even when using parts which have 
been conventionally marked, the as- 
sembly department has to have some 
kind of marking facility to do short- 
order rework on the assembly floor. 
With a little more facilitation, this 
marking installation can handle the 
whole job. They don’t have to gild 
the lily either; the primary require- 
ment for reference designation mark- 
ing is clarity, not beauty. With a little 
care and experience, rubber stamping 
can replace silk screening and stencil- 
ling, which for very small quantities 
are time consuming and expensive 
methods, and not really necessary. 

The unit numbering system of 
MIL-STD-16B lends itself particu- 
larly well to this method of marking. 
The classical block numbering system 
yields reference designations in the 
form “R2101” or even “XDS2101” 
(seven digits), while abbreviated 
unit reference designations more 


typically appear “R1”, or at the very 
worst “XDS99” (five digits). Thus, a 
fairly small number of different peg 
stamps can be used to cover almost 
all of the marking requirements. If 
terminal boards can be standardized 
so that terminal spacings ‘are consis- 
tent, one simple fixture will suffice to 
slug-stencil or rubber stamp all of 
them. 
MopEL-SHOP-IZATION 


AN THE TREND away from black-box 

designs is accelerated in the mili- 
tary electronics field, there is increas- 
ing pressure on large-scale manufac- 
turers to discard the “idiot system” 
which characterized their mass quan- 
tity, haleyon days, and made their 
efficient production lines possible, 
and to adopt a system more suitable 
to short-order manufacturing. Few 
of us are in the black-box business 
any more. 
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STRENGTH OF MATERIALS 


By Harry PARKER, Professor Emeritus, University 
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field of mechanics and strength of materials without 
the use of advanced mathematics. All that is required 
is a working knowledge of arithmetic and algebra. 
Much of the material is devoted to illustrative ex- 
amples which are, whenever possible, practical in 
nature. All examples, as well as problems to be 
solved, have been modified to conform to current 


$6.75 


Send now for your on-approval copy: 


-& PASTE-UP SET #61, 


x-actographic 
cut & paste-up set 


SCIENTIFICALLY DESIGNED FOR WORKING WITH PRESSURE SENSITIVE MATERIALS. 


uracy and flexibility are at your fingertips with the new 
Decale CUT & PASTE-UP SET. Ideal for the preparation of graphic 
presentations—charts, graphs, drawings, maps, technical illustrations, 
mechanicals. ™ Surgically sharp, the X-Acto knife with its clip-on trans- 
parent. safety cap assures precise cutting. The mechanical pencil is on 
the opposite end of the knife for marking guide lines. Cross-action pick-up 
forceps hold the smallest materials, which can be securely affixed wh 
the burnishing end of the forceps. Also included are three interchangeable 
biade styles in a five-blade pack. = The new X-Actographic CUT 
juxury-packaged in a clear, compact, 


JOHN WILEY & SONS, Inc. 
| 440 PARK AVENUE SOUTH, NEW YORK 16, NEW YORK 


NOVEMBER, 1961 


protective polystyrene container is just $3.00. Components are 
: are aeule individually from your X-Acto dealer. 


Y-ACTO PRECISION TOOLS, INC., 48-41 Van Dam St., Long Island City 1, N.Y. 


GRAPHIC SCIENCE 


® 


AUTOMATED DRAFTING MACHINE 


New tape controlled machine will do drafting, 
lofting, scribing, plotting, and production tape 


verification from mathematical formulae 


KSTROM, CARLSON & CO., of Rock- 

ford, Illinois, announces _ their 
Model No. 700 Tape Controlled 
Engineering Machine for drafting, 
lofting, scribing, plotting, and pro- 
duction tape verification. This new 
and revolutionary machine was con- 
ceived to facilitate total use of math- 
ematical formulae heretofore primar- 
ily prepared for use in the processing 
of control tapes for production ma- 
chine tools. 


CONTROL SYSTEM 

The control system will accept the 
coordinate description of an aircraft, 
missile or other vehicle component 
(or a part of any other product, the 
shape of which can be mathemati- 
cally defined) prepared and coded 
on punched tape by a digital com- 
puter and peripheral equipment, and 
the machine will accurately prepare 
an engineering drawing of such a 
part or assembly up to 60” x 144” in 
size in a continuous operation. 

It can produce solid or broken 
lines on standard types of drawing 
materials, such as vellum, glass cloth 
and the like with drawing instru- 
ments, and scribe metallic or plastic 
coated surfaces with scribing tools in 
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the X-Y plane. Provision can also be 
made for producing drawings and 
plots in the X-Z and Y-Z planes. 

Verification of tapes prepared for 
use on production machine tools can 
be made before such tapes are re- 
leased to production thereby saving 
a great deal of time and eliminating 
possible scrapping of parts due to a 
programming error. 

The machine is unique in that the 
drawing surface is in a plane 10° off 
vertical. This provides maximum ac- 
cessibility to the drawing surface 
with resultant ease of loading and 
excellent visibility of the drawing. It 
likewise contributes to cleanliness 
and conservation of floor space. 


DRAWING SURFACE 

The full drawing surface area is 
serviced by a complete vacuum sys- 
tem so valved that drawings of less 
than full size, or a number of such 
drawings, can be mounted at one 
time without need of masking. In the 
case of vacuum failure, the machine 
will “fail-safe” and stop. The design, 
machine finish, and audible noise 
level are compatible with other data 
handling and_ digital computing 


equipment for office installation. 
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The machine components are con- 
structed of light weight metals with 
ample section to avoid distortion dur- 
ing the performance of the operations 
for which the machine is intended. The 
travelling column (X axis) and the 
drawing tool holder slide (Y axis) 
are equipped with unit type self- 
contained recirculating anti-friction 
roller bearings operating on hardened 
and ground steel ways. 


ADDITIONAL FEATURES 

Manual data input; scale selection 
for producing drawings 1/4, 1/2 and 
2/1; the ability to produce mirror 
image drawings; electronic digital 
position indicators for simultaneous 
position readout of both the X and Y 
axes from drawing zero reference 
point or machine reference point are 
some of the additional features avail- 
able. The current production models 
have a drawing area 60” x 144” and 
a line drawing speed of up to 120” 
per minute. 

The machine can also be supplied 
to verify %” wide magnetic com- 
puter tape. For detailed information 
write to: Ekstrom, Carlson & Co., 
Dept. GS, 1400 Railroad Avenue, 
Rockford, Illinois. 
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Application of Graphics 


to Engineering Design Problems 


Some challenging examples of how graphics are used 


in the practical solution of engineering problems 


by P. G. Belitsos 


GRAPHICS OF MULTIPLANE RIGID 
METAL TUBES FOR JET ENGINES 


This paper was presented at the Summer Con- 
ference on Graphics in Scientific Engineering 
held at the University of Detroit, July 18, 
1960 by the National Science Foundation. 


Conclusion of a Series 


Hus FAR we have illustrated the 

basic principles involved in the 
graphical representation and contour 
control of multiplane tubes. Although 
the examples have been relatively 
simple, the actual tubes in jet engine 
design are often quite complicated, 
involving bends in a large number of 
planes as shown earlier in Figs. 1 and 
2. You can appreciate that the graph- 
ics involved in representing these 
complicated configurations involve a 
considerable number of engineering 
man-hours. During the development 
of many of the early models of jet 
engines it became obvious that the 
lengthy cycle time required to pre- 
pare the design layout and com- 
pletely detail the hundreds of rigid 
metal tubes used on engines must be 
drastically reduced. This became ur- 
gent when engines for supersonic 
flight were first being conceived and 
the development cycle for a complete 
engine program was compressed into 
one-half the normal time. Studies 
were therefore initiated to determine 
possible means of making use of elec- 
tronic data-processing equipment to 
achieve the reduced cycle time in 
developing the external configura- 
tions design of jet engines. 


CoMPUTER PROGRAM 


HE GRAPHICS involved in the de- 
velopment of a multiplane rigid 
tube were analyzed and reduced to 
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a series of mathematical equations 
and the entire program was written 
in Fortran for an IBM 704 computer. 
The mathematics involved in_ this 
program were developed by our 
computations section which derived 
a series of basic equations for the vari- 
ous parts of the program. The pro- 
gram consists of six major indepen- 
dent parts which may be run sepa- 
rately or combined. First let me give 
a brief outline of the six major parts 
of this program and then describe the 
powerful engineering tool which is 
available to configurations designers 
from the integration of this computer 
program with engineering graphics. 

1. If bend data consisting of 
straight lengths, angles of ro- 
tation, bend angles, and bend 
radii are given, the program 
will calculate the coordinates 
of the tube. The coordinates 
of the tube are defined as the 
points where the extensions of 
adjacent straight lengths in- 
tersect. 

2. If the engine port conditions 
are given, the program will 
correct the tube coordinates 
which have been measured 
from a mockup tube to meet 
the engine port conditions, 
and then it will print the cor- 
rected coordinates in the en- 
gine system. The engine ports 
are defined as the points on 
the engine which are con- 
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nected by the tube. The 
points A and AP, which de- 
fine the direction of the out- 
put engine port, and B and 
BP, which define the direc- 
tion of the input engine port, 
are transformed into a system 
with the origin at A, the X 
direction from AP to A, and 
the Y direction determined by 
B. The coordinates of the 
tube are then rotated into the 
engine port system by using 
the coordinate transformation 


subroutine. 
BP 
ay B 
ot 
X 
Zz 
3. The program will calculate 


bend data, arc lengths, and 
the developed length for the 
complete tube from an input 
of tube coordinates and bend 
radii, or from the above cor- 
rected coordinates of part 2. 
4. The program will transform co- 
ordinates into a system de- 


fined by any three points and 


a point of origin. Thus, for 
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example, if an original layout 
was made establishing the co- 
ordinates using the axis of the 
engine, these coordinates could 
be transformed to a system 
based on any other location 
on the engine. 

5. The program will scale coordi- 
nates. Thus, if an engine is 
increased or decreased in size, 
the program multiplies each 
of the coordinates for existing 
tubes by the scaling factor 
and produces new data to de- 
fine the scaled configuration. 


_ 6. The program will calculate ad- 


ditional inspection data which 
is needed for multiplane tubes 
of certain lengths. In other 
words, if the straight length 
is less than 6” an additional 
inspection coordinate point 
will be automatically recorded 
at the midpoint of the straight 
length. If the straight length 
is greater than 6” but less 
than 18” it will record two 
additional points on _ the 
straight length two inches 
from the tangent point, etc. 


MetHop Usinc GRAPHICS 
AND COMPUTER 


ihe INpuT data for this program 
jt 


can be obtained by two methods. 


The first method involves the prepa- 
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FIG. 7 SIMPLE LAYOUT OF TUBE 


ration of a design layout which es- 
tablishes the geometry and routing 
of the tube. Fig. 7 illustrates a simple 
layout of a tube which is routed 
from engine port A to E with a series 
of bends which have to bypass sev- 
eral other components mounted on 
the outside of the engine. The full 
length of the tube is defined by the 
end points and the intersection points 
of the tube, which are lettered con- 
secutively starting with A. The direc- 
tion of progression of these letters 
through the tube configuration is 
called the “run-of-the-tube.” Thus the 


run of the tube always proceeds from 
point A to B to C, etc. The layout 
designer scales the rectangular co- 
ordinates for the five points on this 
tube and records these values on an 
input data sheet. In addition, based 
on the outside diameter, ‘wall thick- 
ness, and material of the tube, the 
bend radii are established and re- 
corded. 

Three coordinate planes are used 
as the datum system for defining the 
tube. The intersection of these three 
mutually perpendicular planes form 
the X, Y, and Z axes. The positive 
direction of these axes are shown in 
Fig. 8. When specifying the identi- 
fication and the positive direction of 


_ these coordinates the “right hand 


rule” is applied. When looking at the 
positive direction of the Z axis, the 
positive direction of the X axis is 
displaced clockwise from the positive 
direction of the Y axis. The coordi- 
nate axes are completely defined on 
the drawing by delineation or note 
with the positive directions and point 
of origin indicated. 

The use of the computer program 
requires that the input data is based 
on the right hand rule. However, any 
arrangement of the views may be 
used provided this rule is applied in 
determining the identity and the 
sign of the coordinate axes. As shown 
in Fig. 7, the coordinate dimensions 
and the axes established by the lay- 
out are based on the engine axis. 

In many instances the use of this 
axis does not lend itself to the de- 
sirability of having the detail tube 
defined so that a substantial portion 
of it lies in the plane of the paper, 


ANY PLANE PERPENDICULAR TO THE 
XY PLANE CONTAINING A STRAIGHT 
LENGTH PORTION OF TUBE 


ORIGIN- AT ANY POINT ON TUBE ax 
CENTERLINE USUALLY POINT 


FIG.8 GEOMETRIC FRAMEWORK 
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RUN-OE- TUBE. 


TRUE ANGLE- THE SLOPE IN RELATION 
TO THE XY PLANE POSITIVE DIRECTION 
1S INCLINED TOWARD +Z DIRECTION 


BASE ANGLE-POSITIVE DIRECTION IS 
MEASURED CCW FROM AXIS 


since this facilitates the manufacture 
and inspection of the tube. There- 
fore, it is often necessary to trans- 
form the original coordinate dimen- 
sions to new coordinate axes suitable 
for detail dimensioning of the tube. 
The need to transform the coordi- 
nates is recorded on the computer 
input data sheet. This is done by 
identifying the three consecutive 
points on the tube centerline that will 
be used to establish the reference 
plane. This reference plane either co- 
incides with or is parallel to the 
plane formed by the XY axes. 


This plane is selected on the basis 
of the following considerations: a) 
that it contain the largest portion of 
the tube; and b) that it facilitate in- 
spection by allowing the tube to be 
able to sit on the surface plate in the 
most stable position possible. The 
line established by the first two points 
used to determine the reference plane 
is known as the reference axis. This 
line either coincides with or is paral- 
lel to the X axis. In addition, the 
point of origin and the first and last 
points of the tube must be given on 
the input data in order to complete 
the data required to transform the 
coordinates. 


When the input data sheet is com- 
pleted, it is submitted to the compu- 
tations section. The data is key- 
punched on cards and after the com- 
puter has completed the program, the 
resulting output data is returned to 
the engineering drafting section. A 
simplified drawing of the same tube 
which is defined by the detail draw- 
ing shown in Fig. 4 is now prepared 
as shown in Fig. 9 which records the 
data defining the tube. You will note 
that only the two principal views of 
the tube are shown, using only the 
centerline of the tube for delineation 
purposes. The XYZ axes are taken at 
point A as the point of origin. All of 
the auxiliary views required to de- 
velop, delineate, and dimension the 
straight lengths, bend angles, and 
angles of rotation in Fig. 4 have been 
eliminated. All of this data is now 
provided by the computer. In addition 
to specifying in tabular form the 
transformed XYZ _ coordinates, the 
drawing may record the following 
additional useful data which is also 
provided by the computer: 


1. Supplementary Data and Co- 
ordinates. This includes the 
XYZ coordinates for the in- 
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termediate 


points on the 
straight lengths needed for 
inspection purposes. This data 
is illustrated in Fig. 9. For ex- 
ample, points CD1 and CD2 
are two intermediate inspec- 
tion points on straight length 
C. You will note that for each 
of these points the true angle 
and base angle are also speci- 
fied. As illustrated in Fig. 8 
the true angle is an angle be- 
tween the plane established 
by the XY axes and a straight- 
length portion of the tube. 
This angle is contained in a 
plane perpendicular to the 
XY plane. This angle is meas- 
ured consistent with the run- 
of-the-tube so that a positive 
angle indicates that the run- 
of-the-tube is inclined towards 
the positive direction of the Z 
axis. A negative angle indi- 
cates that the run-of-the-tube 
is inclined towards the nega- 
tive direction of the Z axis. As 
illustrated also in Fig. 8, the 
base angle is an angle in the 
plane established by the XY 
axes between the X axis and 
the intersection of a perpen- 
dicular plane containing a 
straight-length portion of the 
tube. This angle is measured 
counterclockwise from the X 
axis. 
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OF TUBE (NEW METHOD) 


2. Bend Data Information. This 
includes all of the data re- 
quired to manufacture the 
true configuration of the tube 
such as the straight lengths, 
angles of rotation, and bend 
angles as illustrated in Fig. 9. 


MetHop Usinc Mockup AND 
COMPUTER PROGRAM 


HE SECOND and most recent 

method for obtaining input data 
for the program has a considerable 
potential for the future. In its pres- 
ent state it comes close to eliminating 
the need for a graphical design lay- 
out to establish the geometry and 
routing of the tube. It requires the 


use of a full-scale mockup of the en- | 


gine which is normally available 


when the configuration design is | 


ready to be finalized and checked 
out. Tubing that is made of a mate- 
rial that is relatively easy to form is 
taken to the engine mockup (or to 
an actual engine if it is available) 
and bent to shape by hand and 
routed between the engine ports un- 
der the direction of a configurations 
design engineer. 

The resulting tube is measured 
and recorded on the computer data 
sheet in the form of: a) straight 
lengths, bend angles, and angles of 
rotation; or b) coordinates to each of 
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the intersecting points of the bends. 
These measurements can be made by 
any one of several methods that are 
generally used. One effective method 
makes use of a telemicrocope, which 
is a miniature alignment-type tele- 
scope mounted on a height gage. The 
tube is clamped on a V-block which 
is mounted on a surface plate and 
with the aid of the “telemike” the 
axis and intersecting points of the 
straight lengths can be aligned and 
the required measurements estab- 
lished. 

At the same time that the tube is 
being routed on the mockup and 
measured, a partial layout is usually 
‘made that establishes the location 
and angular relationship between the 
first and last straight lengths of the 
tube. This graphical layout is re- 
quired in order to attain the needed 
accuracy for the location of these 
important points. The coordinates 
locating the end points of the tube 
are established in relation to either 
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the engine axis or reference plane 
axis. Based on the axis selected, the 
angular relation is given in dimen- 
sional form between the two points 
on the centerlines of the first and last 
straight lengths of the tube. One 
point is the end point of the tube and 
the other point is on the centerline 
extended beyond the end of the tube. 
This second point can be at any con- 
venient distance from the end of the 
tube as long as it is beyond the tube. 

If the first and last straight lengths 
of the tube lie on the same straight 
line, the computer program for trans- 


— lating and converting the dimensions 


will not function. Therefore, the in- 
put data must be adjusted to contain 
an additional length not on the 
straight line. This additional length 
is not included in the final detail 
drawing of the tube. 

As in the first method, when the 
input data is completed, it is sub- 
mitted to the computations section 
and punched on cards. Any error in 
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the data measured from the mockup 
tube is corrected to the more accu- 
rate data derived from the graphical 
layout of the end points. The com- 
pensation of this error is evenly dis- 
tributed by the computer over each 
of the bends that make up the total 
length of the tube. 

The output data is then used in 
the preparation of the final engineer- 
ing detail drawing. The drawing 
shown in the previous figure has been 
further simplified to include prima- 
rily the data which is derived by 
the computer in tabular form. The 
result is a drawing without any de- 
lineation of the actual tube contour, 
as shown in Fig. 10. Even this ad- 
vanced method is undergoing addi- 
tional simplification—a further dem- 
onstration of the pace at which ad- 
vancements are being made in the 
integration of graphics, computations, 
and data processing. 

These, then, are some of the high- 
lights in the evolution of the design 
and definition of multiplane rigid 
metal tubes. This evolutionary proc- 
ess starting from a complete layout 
and graphical representation of these 
tubes is typical of a similar process 
which is unfolding in many aspects 
of engineering design. With the in- 
creasing number of applications for 
data processing and use of microre- 
production processes, new horizons 
are opening up in the field of engi- 
neering graphics. The character of 
our engineering drawings in this 
decade will undergo more revolu- 
tionary changes than in all the other 
years of this century combined. 
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Safety Rule 


New on the market is the Gladys 
Love Safety Rule, a new design in 
measuring drawing rulers, made of 
extruded aluminum. Made by Gladys 
Love Enterprises, Dept. GS, 1314 
New Jersey Ave., Cape May, N. J., 
the rule has grooved edges for ink- 
ing drawings without fear of smudg- 
ing, and for allowing the use of the 
rule as a guide for cutting with razor 
blade or knife. Calibrations are easily 
read with standard measurements in 
1/32 inch on one side, millimeters on 
the other. 

T-shaped design makes the rulers 
virtually indestructible. 


Pencil Point Cleaner 


Dirty rags can go into the waste- 
basket when a Stab Me pencil point 
cleaner-lubricator is used. Manufac- 
tured by Oberg Manufacturing Co., 
Dept. GS, Deerwood, Minn., and 
distributed by Dietzgen (Catalog No. 
3230) and Bruning (Catalog No. 
37490) dealers, this new point 
cleaner was developed to remove the 
lead which adheres to the pencil 
point after it has been sharpened. 
The cleaning material lubricates the 
pencil point, aids in making finer, 
sharper lines. Stab-Me rings fit 
snugly around pencil sharpener base, 
can be used on both sides. 
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New “Products 


Ring Binder 

A new model pressboard ring 
binder has recently been put on the 
market by Acco Products, Dept. GS, 
Ogdensburg, N. Y. The binder has 
rings of 1” capacity and holds ap- 
proximately 350 sheets. It is made 
of 20-point pressboard, with an em- 
bossed panel from the front across 
the spine onto the back, providing 
three labeling places for identifica- 
tion of contents. Ring mechanism is of 
high-quality steel, has boosters on 
both ends for easy opening. 

Binders are available in a choice 
of 12 colors. 


Duplicating Master 


A new master unit for office and 
industrial duplicating that is insoluble 
in water or perspiration has been an- 
nounced by General Binding Corp., 
Dept. GS, Northbrook, Ill. Designed 
for use with General Binding Corp.’s 
line of Dynacopy System duplicating 
machines, Rex Ultra-Clean Master 
Unit can be used on all fluid-type 
duplicators without harm to the ma- 
chine. Its newly developed chemical 
formula is designed to eliminate stain- 
ing, smudges on clothes, paper, 
fingers, ete. 

Each master will produce more 
than 200 sharp-line copies, requires 
no special duplicating fluid or chem- 
ically treated paper. 
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Fixer-Lacquer 
A high speed, low cost, combined 


fixer-lacquer for processing aluminum | 


offset plates imaged by the photo- 
copy process has been developed by 
Agfa Inc., Dept. GS, 516 W. 34 St., 
New York, N. Y. According to Agfa, 
the new product provides sharper 
images, finer detail, better solids, and 
greater safety latitudes than previ- 
ously available material. 


Felt Marker 


A new concept in felt markers, 
Liqua-Tip, made by Blaisdell Pencil 
Co., Dept. GS, Bethayres, Pa., has 
the long look and feel of a pen, the 


convenience of a  felt-tip marker. | 


Features include: eight colors, pocket 
clip, cap storage, king-size ink sup- 


ply. 
Office Copier 


A new office copier combining light | 


exposure and ready-to-use developer 
to provide permanent bond quality 
copies of any original, regardless of 
color, is on the market. The manu- 
facturer is Photostat Corp., Dept. 
GS, 1001 Jefferson Rd., Rochester 3, 
N. Y. The Photostat Copier “14” pro- 
duces copies 14” wide and any 
length, is a companion to the Photo- 
stat Copier “9”. 
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\udio Graphic System 


A synchronized sound and slide 
resentation intended for training of 
lew personnel; teaching of equip- 
nent repair and adjustment; safety 
raining; personnel testing, etc., is 
iow available from Graflex, Inc., 
Pept. GS 114, Rochester 3, N. Y. 
Ine advantage of this system is the 
ase. with which companies can pre- 
are their own Audio Graphic pro- 
rams. Recording is done on the basic 
mit. A 35 mm. camera is used to 
yrepare the slides. 


Electric Pencil Sharpener 


A new automatic pencil sharpener 
called Point-O-Matic is now available. 
Made by Matsushita Electric Corp. 
sf America, Dept. GS, 41 East 42 
st., New York, N. Y., the sharpener 
1as several good features: a dial to 
elect point—from broad to fine— 
lesired; suction cups to prevents 
slipping; automatic indicator which 
ights up when point is sharpened; 
ealed-in motor to prevent clogging 
yom scraps; ball bearings which 
sliminate need for oiling. 


NOVEMBER, 1961 


GRAPHIC SCIENCE 


78) 


ENGINEERING DRAWING SERVICES 


Drafting—Reproduction—Microfilming—Technical Illustration—Consulting 


RENDERINGS 


ARCHITECTURAL, TECHNICAL or 
ALL MEDIA 
Call or Write to 
SIDNEY SMITH e DESIGN 
1147 EAST 54th STREET 


BROOKLYN 34, NEW YORK 
Tel.; RN 3-3208 


Are you looking for competent drawing 
room personnel? Write Advertising Depart- 


ment, Graphic Science, Wilton, Conn., for 
full details on effective personnel advertising. 


administrative 


ihe ee® 


on the 
SAN FRANCISCO 
PENINSULA 


seeks 


MANAGER, 


Drafting Services 


To supervise a staff of over 200 designers, 
draftsmen and checkers. Position offers 
possibility of continued growth and ad- 
vancement for individual who has proven 
his capabilities with strong record of past 
performance. Record should include de- 
gree in Engineering or Science or the 
equivalent, with minimum of 8 yrs. ex- 
perience. Previous management and su- 
pervisory experience over large groups 
is mandatory. Requires one who has had 
working experience in drafting, who un- 
derstands modern drafting methods and 
practices, and who has capability to de- 
termine documentation requirements for 
drawing. While an understanding of mil- 
itary specifications is desirable, a strong 
background in drafting for commercial 
or industrial electronic products is needed. 


If your record measures up to this stand- 
ard, you are invited to submit your re- 
sumé in confidence to: 


Director of Technical Placement 
E-225 


PINE G®) 


Western Development 
Laboratories 
3875 Fabian Way 
Palo Alto, California 


an equal opportunity employer 
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JAY BERGEN & 
ASSOCIATES 


Consultants 


e COST REDUCTION 

e VALUE ANALYSIS 

© MANUFACTURING PROCESS 
ANALYSIS 


e ENGINEERING & MANUFAC- 
TURING STANDARDS 


e MILITARY STANDARDS 


e MICROFILMING & DATA 
RETRIEVAL 


© TECHNICAL INFORMATION 
SERVICES 


e@ DESIGN & DRAFTING 
e SIMPLIFIED DRAFTING 
e ENGINEERING PROCEDURES 


808 MAIN AVENUE 
WARWICK, RHODE ISLAND 


REgent 9-1507 


PROFESSIONAL 
LETTERING 
TECHNIQUE 


Write for literature 


The Stik-a-letter Co. Rt. 2-Box 1400, Escondido, Cali 


Pencil Pointer 


A pencil pointer with several new 
features is now being made by Best 
Yet Products, Dept. GS, 10719 
S. Rhodes, Chicago 28, Ill. Priced at 
70¢ each, the pointers have perman- 
ent abrasive strips, both fine point- 
ing and fast pointing, with pressure- 
sensitive adhesive backing; conven- 
ient sponge rubber tips; a base of 20 
ga. anodized aluminum. 
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Automatic Diazo Developer 


A completely new diazo print dé 
veloper has been announced by Rota 
lite Sales Corp., Dept. GS, Stirling 
N. J. The Rotolite Thermomatic fed 
tures a heated roller which speedy 
up the action of the ammonia dé 
veloper and produces for the fire 
time on low cost whiteprinters com 
pleted development on black lin 
prints and sepias. Prints up to 4 
wide are developed at a rate of 485 
a minute. Thermomatic weighs onll 
30 Ibs., is designed for wall mount 
ing. 


Parallel Straightedge 


A new parallel straightedge, fea 
turing an exclusive locking device thai 
prevents up-and-down drift and ac 
cidental misplacement, has been in| 
troduced recently. Made by Keuffet 
& Esser Co., Dept. GS, Third and 
Adams Sts., Hoboken, N. J., the Jap 
cob’s Parallel Straightedge can be 
locked on a drawing board, freeing 
the draftsman’s hands to work wi 
lettering equipment, triangles, prot 
tractors, and other instruments. It is 
claimed this straightedge maintains 
perfect accuracy even when making 
adjustments to base lines slightly off 
the horizontal. 
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New Literature 


he 200 Streamliner Whiteprinter is described in a bro- 
ure published by the Ozalid Div., Dept. GS, General 
naline & Film Corp., 516 Corliss Lane, Johnson City, 
. Y. The whiteprinter and accessories are fully described 

the two-color brochure, which lists engineers, archi- 
cts, surveyors, schools, government agencies, and manu- 
cturers as users of the machine. Also described: the 
ternate front and rear stacking trays, new cooling sys- 
m, and fatigue-reducing control layout. 
‘ransograph Contak Shading Film is the subject of a 
-page illustrated booklet. The manufacturer, Transo- 
raph, a division of Chart-Pak, Inc., Dept. GS, Leeds, 
fass., describes advantages of Contak Shading Film, 
ow on Mylar. Among the advantages: heat resistant, 
asy to use, adaptable for use with all diazo equipment 
nd for projection by transmitted or reflected light, self- 
dhesive. 


‘he Xerox 914 Office Copier is described in a new book- 
st from Xerox Corp., Dept. GS, Haloid St., Rochester 3, 
Jy. Y. What the manufacturer calls a fundamental new 
yay of office copying is explained and pictured in the 


-page booklet. 


jutting Engineering Data Cost With Microfilm is the 
itle of an 8-page illustrated brochure describing the time 
md dollar savings made by an engineering data micro- 
Im system at Collins Radio Co. The brochure, reprinted 
rom a recent trade publication article, describes the 
utomatic retrieval and distribution of some 2,000 to 
000 engineering drawings daily at the Collins main 
lant in Cedar Rapids, Iowa. Available free by writing 
Jept. S]-474-GS, Minnesota Mining & Manufacturing 
10., 900 Bush Ave., St. Paul 6, Minn. 


isual Aids for Drafting Rooms is the title of a 4-page 
ooklet issued by O. A. Olson Manufacturing Co., Dept. 
S, 712 Tenth St., Ames, Iowa. The company, manu- 
.cturer of the Ames Lettering Instrument, offers de- 
tiptions in the booklet of transparent projection boxes 
nd accessories and of a 3’ x 6’ wall chart of U.S. stand- 
rd system of letters and numbers. 


rafting Instruments and Templates are described, pic- 
ied, and priced in a new price list issued by Dolgorukov 
lanufacturing Co., Dept. GS, 407 F isher Bldg., Detroit 
Mich. Included in the 8-page list: lettering instruments, 
iangles, curves, templates, T-squares, straight edges, 
id sweeps. 


he Role of Microfilm in three government agencies is 
sscribed in three booklets available free by writing 
linnesota Mining & Manufacturing Co., Dept. $]-417- 
S, 900 Bush Ave., St. Paul 6, Minn. The brochures 
sscribe the use of microfilm at the Social Security Ad- 
inistration, the U.S. Bureau of Public Debt, and the 
.S. Army Finance Center. 
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& A.W.Faber’s 
¢ LOCKTITE 


* TEL-A-GRADE 


- 9800 SG carries a 


? YEAR 


e 
2 
e 
co 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 


CASTELL SA LOCKTITE TELAGRADE 98005 


A.W.FABER is glad to put its no-nonsense 2-year 
guarantee in writing. If any part of your #9800SG 
LOCKTITE Tel-A-Grade wears out in normal use, 
return it to A.W.FABER-CASTELL, who will replace 
the entire holder without charge. 


So enjoy your LocxtiTE Tel-A-Grade with complete 
confidence. Enjoy the long, tapered no-slip functional 
grip that gives blessed relief to your tired fingers. Enjoy 
the gun rifled, bull dog clutch, the unique indicator which 
reveals at a glance the degree in use. Yes, LOCKTITE 
Tel-A-Grade costs a little more, but can you afford to let 
pennies stand between you and your best working tool? 
See your Dealer today. 


A.W.FABER-CASTELL Pencil Co., Inc., Newark 3, N. J. 
Now celebrating its 200th birthday 
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Get the 


POINT 


you will with a 
BOSTON conter 


The new Boston Lead Pointer 
is designed with the designer 
in mind. You make your own 
desired point by simply adjust- 
ing the length of the lead using 
the lines on the top for measur- 
ing the length of lead. The 
Boston Lead Pointer can be 
used as a portable or in a fixed 
position . . . leads won’t break. 


L Taper. length- 
ens with length 


of lead. 


Disposable _re- 

lls come pack- 
aged three to a 
box. 


CLEAN & QUICK 
REFILL CUPS 

Simply throw away 
theold. Drop in the 
new. No dirt... 
No mess. 


the NHW 


LEAD 


BOSTO nonin 


C. HOWARD HUNT PEN COMPANY 
CAMDEN 1, NEW JERSEY 
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Tracing Paper Characteristics is the name of a 16-pag¢ 
booklet covering manufacturing processes, materials selec} 
tion, and rigid control procedures in the production ol: 
quality tracing papers. The illustrated booklet has beer 
published by Charles Bruning Co., Inc., Dept. (ES, Moun} 
Prospect, Ill., would be of interest to tracing paper users 
who want an explanation of the key steps in the manu) 
facture of fine papers and their relation to the finishec 
product. The book also outlines quality control prot 


cedures. 


A New Six-Page Brochure on Electronic Enlargers has 
just been published by LogEtronics, Inc., Dept. GS. 50() 
E. Monroe Ave., Alexandria, Va. The enlargers, designec; 
to provide superior print quality and consistency at lower 
cost, are described with detailed dimensional and appli: 
cation specifications. In addition to an illustrated expla. 
nation of how the enlarger works, five simple steps fon 
making LogEtronic prints are given. Copies are available 
by writing the company. 
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MARS ws MARS — You need neither MARS over another. For whether you pick one of the wood-cased 


lawyer nor judge. Let your own preference decide in favor of one Lumographs or one of the Technicos you'll be using the very finest. 


ead holders (with adjustable degree indicator*, with specific degree imprint*, the economy model*); 
EXEXB to 9H; Mars-Duralar pencils and leads for drafting on Mylar®-base drafting film 
om colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 
available at better engineering and drafting material suppliers everywhere, 


Among the famous imported Mars drafting products are: the Mars-Technico push-button | 
Mars-Lumograph drawing leads , 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils”, 19 degrees, 
—5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochr 
Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Duralar erasers. Mars products are 


®1.M. for duPONT’s Polyester film. *Shown. 


the pencil thats as good as it looks iW pe a S&S 


JS. STAEDTLER.INC. 
HACKENSACK, NEW JERSEY 


LEE 


| 
| | x } 
| 


Frecision-"Matehed Snstruments 


Koh-I-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


MODEL NO. 3060: The reg- 
ular Koh - | - Noor Rapido- 
graph “Technical” Fountain 
Pen with self-contained 
automatic filling system, 
and pocket clip is a standard 
drafting room tool. 


NOW...TWO KOH-I-NOOR 


RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


In 7 ‘‘color-coded’”’ precision line widths: 
00, 0, 1, 2, 214, 3, 4. Uses India (or regular) 
ink for ruling, lettering, tracing or writing 
with equal facility. 


MODEL NO. 3065: A new model with 7 inter- 
changeable drawing point sections, each color- 
coded to indicate a different line width. Best 
buy for the professional who requires frequent change of line 
widths. Each drawing point section complete with airtight 
refillable ink cartridge. Interchange is accomplished quickly, 
cleanly. Comes in handy desk top container. 


(Write for catalog.) 


Two Koh-I-Noor products designed to work together... 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


. for greater efficiency ! 


Automatically feeds lead to holder without need 
to touch lead. Transparent container permits 
constant inventory check on lead supply. 

In 17 degrees. Widest choice 
of containers with 2, 6, 

and 12 leads. 


KOH-I-NOOR Inc. 


BLOOMSBURY 16, NEW JERSEY 


KOH-I-NOOR 
ADAPTO-CLUTCH LEAD HOLDERS 


Widest choice of holders, all metal, per- 
fectly balanced, with non-slip, turn-proof, 
replaceable clutch; knurled finger grip. 
With or without pocket clip, lead degree | 
indicator, Color-Coded. 


